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Tabelle II. Die Wirkung des fl-adrenergen Rezeptoren-Hemmers LB 46 (Visken) bei Verabreiehuug verschiedener Strahlenschutzsubstanzen 
vor R6ntgenbestrahlung yon mfinnliehen -M~iusen 

Substanz Rezeptoren-Hemmer Strahlendosis R 13berlebende ~)berlebende P 
Tiere ohne Tiere mit 
Rez.-Block (%) Rez.-Block. (%) 

AET LB 46 (Visken) 1120 50,0 8,0 <0,001 
Cystamin 1120 66,0 37,0 < 0.01 
Serotonin 1050 56,0 42,0 > 0,5 
TACE 810 54,0 2,0 <0,001 
LPS* 810 59,6 44,0 <0,01 

* Weibliche Tiere 

1120 IR, dlh. jeweils mit  einer Strahlendosis, die bei den 
mit  der entsprechenden Schutzsubstanz behandelten Tie- 
red 30 Tage p.rad eine l~berlebensrate zwischen 50 und 
70% ergab. Die einzelnen Versuchsgruppen bestanden 
stets aus 50 TiereD. Ausserdem wurden 300 unbehandelte 
Miiuse mit  750 R zur Festlegung des Kontrollwertes ttir 
unbehandelte Mguse (1. Versuch) bestrahlt. Ihre ~rberle- 
bensrate betrug 30 Tage p.rad 21,0%. 

Die Resultate unserer Versuche sind in den Tabellen I 
und II  dargestellt. Wie aus den in den Tabellen wieder- 
gegebenen Resultaten geschlossen werden kann, wird bei 
eider zus~itzlichen Verabreichung von fl-adrenergen Re- 
zeptoren-Hemmstoffen die l~lberlebensrate yon bestrahl- 
ten geschiitzten M~Lusen signifikant herabgesetzt (P < 
0,01-0,001). Eine Ausnahme hiervon bildet lediglich das 
Resultat  bei den mit  Serotonin vorbehandelten Versuchs- 
tieren. Dieser Befund diirfte jedoch damit  zu erkl/iren 
sein, dass Serotonin nicht mit  fl-adrenergen, sondern mit  
serotonin-spezifischen Rezeptoren eine Komplexbindung 
eingeht. Die "Wirksamkeit des Regitins (Phentolamin) als 
einem e-adrenergen Rezeptoren-Hemmer deutet  darauf 
hin, dass das Phentolamin in unserem Falle in der Lage ist, 
auch die fl-adrenergen Rezeptoren hemmeud zu beeinflus- 
sen, d.h. dasses  sich bei dem 2Regitin nicht um einen e- 
adrenergen Blocker hoher Spezifit/it in dem Sinne handelt, 

wie dies fiir das Visken (LB 46) als fl-adrenergen Rezepto- 
ren-Hemmer gilt. 

Aus unseren Ergebnissen folgern wir a,4 weiterhin, dass die 
yon uns verwendeten Schutzsubstanzen zu der Gruppe 
derjenigen chernischen Stoffe geh6ren, die das membran- 
gebundene Adenyl-cyclase-System stimulieren, die Kon- 
zentration des cAMP in den Effektor-Zellen steigern und 
dadurch die Strahlenresistenz eines Organismus erh6hen. 

Summary. The effect of fi-adrenergic receptor-inhibi- 
tors was examined in relation to the effectiveness of radio- 
protective agents. The results, when mice were irradiated, 
show that  the receptor-inhibitors significantly reduced 
the effect of the applied protectors. 
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S o m e  Pharmacological Properties of  O x y t o c i n - D i m e r s  ( a + ~ )  

The final step in the synthesis of oxytocin 1,2 is the cycli- 
sation of the linear disulphhydryl intermediate, oxytocein, 
by oxidation. This reaction, however, also results to a 
certain extent  in the formation of a compound, oxytocin- 
dimer, which consists of two straight chain oxytocein 
molecules linked together by two disulphide bridges. 

The structures of the two possible oxytoein-dimers, 
the parallel isomer and the antiparallel isomer, are 
depicted in the Figure. Indeed the oxytocin-dimer gener- 
ated in oxytocin synthesis, although it behaves as a single 
compound in parti t ion chromatography on Sephadex 
G25, is a mixture of these two isomers as shown by 
YAMASHIRO, HOPE and DU VIGNEAU 3. The parallel dimer 
was recently synthetized by AANNING and YAMASHIRO 4 
and shown to be identical with the x-dimer of YAMASHIRO, 
HOPE and DU VIGNEAUD. 

Since synthetic oxytocin containing oxytocin-dimers 
(~ + fl) is clinically used, it seems of general interest to 
assess the main biological activities of the mixture of 
these error peptides (dimers c~ + fl). 

The oxytocin-dimers (= + fl) were isolated from crude 
synthetic oxytocin by countercurrent distribution in the 

following system: sec. butanol-water-acetic acid (1000: 
1200:1). After 200 transfers a separation into 2 peaks with 
K values of 0.25 and 0.39 had been accomplished as 
detected by the Folin-LOwRV color reaction 5. The material  
of the major peak (K = 0.39) proved to be pure oxytocin 
whereas the slower moving material of the second sharp 
symmetric peak (K = 0.25) represents, to all probability, 
the oxytocin-dimers. An acid hydrolysate of the material  
had an amino acid composition identical with that  of an 
hydrolysate of oxytocin. But  the material  exhibited very 
low biological activity.  
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Compound Oxytoein-like activities Vasopressin-like activities 
Rat uterus Cat uterus Rabbit Chicken Rat Rat 
(in vitro) {in situ) mammary gland blood pressure blood pressure antidiuresis 

(in situ) 
3 4 1 2 5 6 

(A) Oxytocin-dimers (0¢+/~) 3.0 q- 0.I5 15.4 ~ 3.7 • 3.1 ~ 0.044 4- 0.003 0.02 + 0.0025 
Oxytocin-dimer h 
ct = parallel 1 . . . . .  
/~ = antiparaUel 1 . . . . .  

(B) Oxytoein~ 450 + 30 450 450 4- 30 450 4- 30 5 -4- 1 5 4- i 
A : B 0.007 0.034 0.008 0.007 0.009 0.004 

• Approximations calculated from dose-response-lines as substance interferes with usual test procedure, b According to YAMAStlIRO, HOPE and 
DU VIGNEAIID 3. eAeeording to BERDE and BOIESONNAS6. 1. HOLTONT; 2. BERDE, DOEPFER and KONZI~TTS; 3. BERDE and CERLETTIg; 4. U.S.P. 
XlVI°; 5. British PharmacopeiaXX; 6. BERDE and CERLETTI J'2" 

T h e  biological  a c t i v i t y  of t he  o x y t o c i n - d i m e r s  (~ + N) 
was d e t e r m i n e d  in t h e  usual  tests ,  a n d  t he  resul t s  are 
s u m m a r i z e d  in t he  Table .  F o r  compar i son ,  t he  pub l i shed  
ac t iv i t i e s  of t he  o x y t o c i n - d i m e r s  e a n d  fl a n d  co r r e spond ing  
po tenc ies  of o x y t o c i n  are  also inc luded.  

The  o x y t o c i n - d i m e r s  (~ + N) showed  v e r y  low b u t  
de f in i t e  oxy toc in -  a n d  vasopress in - l ike  act iv i t ies .  The  
re su l t  on t he  i so la ted  r a t  u t e r u s  is s imi la r  to  p rev ious  
f indings .  C o m p a r e d  w i t h  oxy toc in ,  t h e  r e l a t ive  a c t i v i t y  
( A : B )  is of the  o rder  of 1% on a we igh t  bas is  and  2% 
on a mo la r -bas i s  r e spec t ive ly  w i t h  one  excep t ion :  t h e  
ca t  u t e r u s  in  s i tu  where  i t  r eaches  3 .4% (w/w) and  6.8% 
(mol/mol)  respec t ive ly .  I n  the  r a t  p r e p a r a t i o n s  t he re  were 
p rac t i ca l l y  no  q u a l i t a t i v e  d i f ferences  b e t w e e n  t he  pha r -  

maco log ica l  effects  of e q u i p o t e n t  doses of o x y t o c i n  and  
o x y t o c i n - d i m e r s  (~ + fl). However ,  in  t he  e x p e r i m e n t s  
as ing  cats ,  r a b b i t s  a n d  chickens ,  d i f ferences  in  t i m e  course  
a n d  m o r e o v e r  inf luences  on  t h e  r eac t i ons  to  s u b s e q u e n t  
i n j ec t i ons  of o x y t o c i n  h a v e  been  observed .  O x y t o c i n -  
d i m e r s  (~ + N) are  less tox ic  t h a n  o x y t o c i n  w h e n  a d m i n -  
i s t e red  i .v .  to  rats .  The  acu t e  LDs0 is 43 m g / k g  (oxy toc in :  
25 mg/kg) .  

Zusammenlassung. O x y t o c i n - D i m e r  (~ + fl), ein  N e b e n -  
p r o d u k t  der  O x y t o c i n - S y n t h e s e ,  zeigt  in 6 V e r s u c h s a n o r d -  
n u n g e n  schwache,  abe r  m e s s b a r e  n e u r o h y p o p h y s / i r e  
Ak t iv i t / i t en .  
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A C o m p a r a t i v e  S t u d y  o f  I n u l i n  a nd  S o d i u m  S u l f a n i l a t e  C l e a r a n c e s  i n  S h e e p  a n d  G o a t s  

Cons ide rab le  research  h a s  been  c o n d u c t e d  on  t h e  pro-  
b l e m  of g l o m e r u l a r  f i l t r a t i o n  r a t e  (GFR)  x, 2 a n d  t h e  m e c h a -  
n i sm  of t u b u l a r  t r a n s p o r t  of severa l  s u b s t a n c e s  p r e s e n t  in 
t he  g lomeru l a r  f i l t r a t i o n  or in  t h e  b lood  p l a s m a  w h i c h  per-  
fuses t he  t u b u l e s  3-s. The  c o n c e p t  of ' c l ea r ance '  ha s  been  
genera l ized  for  al l  a spec t s  of renal  exc re t ion  a n d  inc ludes  
f i l t r a t ion ,  t u b u l a r  secre t ion  a n d  abs o r p t i on .  D u r i n g  t he  
decade  of 1925-1935 severa l  i n v e s t i g a t o r s  f o u n d  d i f f e ren t  
s u b s t a n c e s  t h a t  h a v e  t he  ab i l i t y  of be ing  t r a n s p o r t e d  6-s 
a n d  c o n c e n t r a t e d  b y  k i d n e y  in a la rger  a m o u n t  t h a n  t h e i r  
p l a s m a  c o n c e n t r a t i o n ;  c r e a t i n i n e  for i n s t a n c e  shows t h a t  
p r o p e r t y  in  some species. 

T h e  i n t r o d u c t i o n  of inu l in  for  t h e  m e a s u r e m e n t  of glo- 
m e r u l a r  f i l t r a t i o n  ra te  m a d e  i t  poss ib le  to  s t u d y  t he  phys io-  
logy of t he  tubules .  T u b u l a r  a c t i v i t y  can  easi ly  be  
s h o w n  b y  c o m p a r i s o n  of t h e  c lea rances  of s u b s t a n c e s  
w h i c h  are secre ted or r e a b s o r b e d  b y  t he  t ubu l e s  w i t h  t h a t  
of inu l in  ~,1°. I f  a s u b s t a n c e  ha s  a h i g h e r  c lea rance  t h a n  
inul in ,  t he  s u b s t a n c e  m u s t  h a v e  been  a d d e d  to  t h e  f i l t r a t e  
b y  secre t ion  of t h e  t u b u l e s  ; conve r se ly  if s u b s t a n c e s  which  
h a v e  been  f i l t e red  do no t  a p p e a r  in t h e  u r ine  or h a v e  c lear  
ance  r a t e s  less t h a n  t h a t  of inu l in  t h e  s u b s t a n c e s  m u s t  
h a v e  been  r e m o v e d  f rom t h e  f i l t r a t e  b y  t he  tubu les .  
E x a m p l e s  of t he  fo rmer  m e c h a n i s m  are  t h e  c learance  of 


